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March 7, 2006:1082–90ill render the diagnosis of coronary pathology less risky; however,
hese are still diagnostic procedures—and there still remains the
roblem of treating these lesions—a problem with which we still
rapple. Although Dr. DeMaria’s editorial elegantly describes the
oles of the cardiologist and the radiologist in specialty training and
he delivery of services, one must also consider the role of the
ardiac surgeon as the specialty evolves.
The only constant factor about the specialty is change. The
ntroduction of percutaneous techniques that address mitral regur-
itation is akin to the situation when balloon mitral valvuloplasty
as introduced in an era where surgical mitral valvotomy was the
orm for mitral stenosis.
One needs only to examine a severely calcific aortic or mitral
alve to realize that replacing such valves involves far more than a
imple percutaneous substitution. Various issues require resolution
rior to the clinical application of these approaches. These include
he problem of the small aortic root, peripheral vascular access for the
ntroduction of larger delivery systems, determination of device blow-
ut pressures, quantification and limitation of blood loss, backup
rocedures, and others (2). These difficult procedures are intolerant
o the smallest error of judgment or technique. The potential
ressure to adopt new technological advances could be detrimental
nd may encourage premature application of some technologies
efore their role and limitations are clearly established.
Beyond percutaneous valvular techniques, perhaps the biggest
hanges will occur in the interventional approaches to the ablation/
solation of atrial fibrillation and the novel interventional tech-
iques that address the failing heart.
Immaterial of what we call the “new animal” and no matter what
kills the “morphed” cardiologist may possess, there are problems that
e or she must surmount. The combination of cardiological and
adiological skills might not be necessarily adequate to handle
igh-risk patients—the presence of surgical skills might also be
alled for.
Beneath all this, of course, are patients who are now less forgiving
nd less tolerant of complications arising as a consequence of any
rocedure, let alone a novel intervention. The accumulation of good
vidence is then a natural prerequisite to the more widespread
pplication of these procedures in clinical practice.
It is critical, however, that we anticipate these future changes,
nd Dr. DeMaria should be congratulated for doing exactly this
nd recognizing the need for change in the way we train and
eliver holistic cardiovascular services.
Finally, Dr. DeMaria suggests that the morphing of cardiovascular
pecialists will be consistent with the apparently widely held current
oncept that it is better to know everything about something than
omething about everything. But this in itself is a hugely time-
ependent phenomenon. Although it is always possible to know
omething about most things (if not everything), will it ever be
ossible to know everything about anything—let alone something?
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ardiovascular Morphing
r. DeMaria’s editorial (1) on the “morphing” of cardiovascular
pecialists is an important contribution to the advancement of
oninvasive cardiovascular imaging, as well as management of
atients with cardiovascular disease. His advocacy of cardiologists
cquiring radiologic imaging skills to complement their physio-
ogic and patient management skills makes great sense and, as he
uggests, will serve to provide a model for reconciliation between
adiologists and cardiologists over the issue of noninvasive cardio-
ascular imaging. As a radiologist trained to practice cardiac
agnetic resonance imaging (MRI) and computed tomography
CT), I am especially sensitive to the issue of turf, and I am usually
hagrined by the simplistic approach of many leaders in both fields,
amely that only we (read as either radiologists or cardiologists)
an perform this service.
Part of my charge as a cardiac radiologist has been to train
ardiologists in imaging science and technology, and to train
adiologists in cardiac disease and cardiac imaging. I have always
elieved that this complementary need would smooth the way for
ollaboration between practitioners of both fields. Nevertheless,
his has not been the case. In particular, I have found all too often
hat clinical and invasive cardiologists have underestimated the
echnical difficulties of imaging science, and radiologists have
imply not been trained in cardiac medicine. I believe that
echnological advances in cardiac MRI did not provide impetus for
uch a collaboration, in part because the technology was too
xpensive and difficult to perform; that is, so little cardiac MRI is
erformed, there really is not much of a turf battle to fight.
owever, advances in CT image acquisition, as Dr. DeMaria
otes, may provide adequate impetus to drive the change in the
ature of noninvasive cardiac imaging, and thus bring about the
ecessary changes in the training of practitioners. Cardiology
ellows can find no better teachers of the physics and clinical
spects of CT than their radiologist colleagues. There is no better
ay of advancing into the arena of cardiac CT than through
onventional chest CT.
Furthermore, for radiologists to perform and interpret cardiac
T (and MRI) examinations, they first must be trained in the
natomy, physiology, and pathophysiology of the heart; they can
nd no better teachers than their cardiology colleagues. I believe
hat Dr. DeMaria’s call for collaboration would not only calm the
ensions between radiology and cardiology, but would also produce
he fertile environment needed for the growth and development of
he technology and the training of future practitioners in the field.
Lawrence M. Boxt, MD, FACC
Division of Cardiology
orth Shore University Hospital
00 Community Drive
anhasset, New York 11030
-mail: LBoxt@NSHS.edudoi:10.1016/j.jacc.2005.12.006
R1
T
W
f
i
A
b
c
w
t
s
w
c
t
c
v
p
l
c
i
c
w
e
m
b
t
s
t
r
p
p
y
c
v
e
o
o
B
s
r
t
m
r
s
R
t
b
a
c
g
f
a
p
t
s
t
*
E
*
2
P
E
R
1
R
T
k
n
m
o
a
l
r
t
n
s
f
e
c
q
b
t
i
s
c
a
t
s
t
a
i
f
*
*
U
2
S
E
R
1090 Correspondence JACC Vol. 47, No. 5, 2006
March 7, 2006:1082–90EFERENCE
. DeMaria AN. The morphing of cardiovascular specialists (editorial).
J Am Coll Cardiol 2005;45:960–1.
he Morphing of Cardiovascular Specialists
e read with interest the insightful and balanced perspective put
orth by Dr. DeMaria concerning the collective futures of special-
sts involved in the care of patients with cardiovascular disease (1).
lthough we agree that as new technologies are introduced and
ecome incorporated into the care of patients there will be a
ontinued blurring of traditional boundaries between specialists,
e also believe that the root problem stems from the limitation of
raditional training paradigms to adapt to a rapidly evolving
pecialty and that the ultimate solution to limiting “turf battles”
ill be to devise new cross-specialty training pathways.
Much attention is being focused on how practicing specialists
an “retrain” and obtain procedural and cognitive skills outside
heir traditional scope of practice (i.e., vascular surgeons learning
atheterization techniques and cardiologists becoming more in-
olved in the treatment of peripheral vascular disease). Traditional
ractice patterns are rapidly becoming nontraditional. However,
ittle is being done to address how we train and produce the
ardiovascular specialist of the future. Existing organ-based train-
ng paradigms most likely will not be able to accommodate the
urrent and future needs of cardiovascular physicians. The next
ave of disruptive innovations in cardiovascular medicine, beyond
ndovascular procedures and advanced imaging, will likely involve
olecular therapeutics such as tissue engineering, nanotechnology,
iogenomics, and pharmacogenetics. Therefore, we believe that
he cardiovascular specialist of the future will 1) possess intensive
urgical training in cardiovascular disease, 2) be interventionally
rained in catheter-based skills, 3) have expertise in advanced
adiology imaging, and also 4) be a tissue engineer.
It is unrealistic to expect even the most motivated specialist
hysician to spend 6 to 10 years training in a traditional residency
athway and then, upon graduation, immediately spend another
ear (at a minimum) “retraining” to acquire another set of
ross-specialty skills necessary to become a comprehensive cardio-
ascular specialist. No specialty can single-handedly “morph” its
xisting training curriculum to encompass the diverse requirements
f a multifunctional cardiovascular specialist. The American Board
f Internal Medicine, American Board of Surgery, American
oard of Radiology, and American Board of Thoracic Surgery
hould cooperatively create a joint task force empowered with the
esponsibility to develop an innovative hybrid training pathway
hat would potentially involve a six-year training program after
edical school, with rotations in internal medicine, cardiology,
adiology, general surgery, vascular surgery, and cardiothoracic
urgery. After completing this newly proposed Cardiovascular
esidency, residents would then be able to obtain joint certifica-
ion, which would be recognized by each of the individual specialty
oards.
It is important that training issues relating to new technologies
nd procedural interventions in cardiovascular surgery and medi-
ine are addressed sooner rather than later in order to train the next
eneration of physician leaders adequately. The model of the
uture with regards to achieving success in medicine is cooperation
nd collaboration, not isolation and confrontation. Just as our
atients deserve the best and most innovative technologies for the
1reatment of their cardiovascular medical problems, our medical
tudents and residents should have access to new and innovative
raining pathways—the future of our “specialty” depends on it.
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he major point of my Editor’s Page (1) was that advances in
nowledge and technology would bring with them the need for
ew skills, often those possessed by other specialists within the
edical community. I speculated that this would lead to blurring
f the borders between specialties, consolidated training programs,
nd new categories of subspecialists. Ultimately, those who will
ead these fields will be those with the combined skill set,
egardless of which discipline of medicine they call home.
Dr. Shanmugam agrees that cardiac surgery will participate in
his “morphing” procedure and points to the potential of percuta-
eous valve replacement as a good example of the forces that could
timulate change. In fact, it could be argued that cardiac surgery
aces the greatest potential for “morphing” in the future. I agree
ntirely with his call for caution in undertaking new procedures in
linical settings where lack of success could have dramatic conse-
uences. I believe that the call for all such investigations to involve
oth cardiologists and surgeons is well heeded. Dr. Boxt points to
he potential turf battles inherent in the morphing process, and he
s apparently ahead of the curve in having already acquired the dual
kill set optimal for cardiac imaging. Drs. Wheatley and Diethrich
all for joint training programs, a concept with which we are in
greement. However, I must admit that their proposal of a six-year
raining program, which would render one certifiable in cardiology,
urgery, and radiology, sounds a bit daunting. My own opinion is
hat the morphing of specialties will likely be in specific areas such
s imaging or catheter intervention. However, I applaud their
nnovative thinking and proactive approach to the challenges we
ace in the future.
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